Extent of utilization of the Frank-Starling mechanism in conscious dogs.
The extent to which an increase in preload increases left ventricular (LV) end-diastolic (ED) diameter (D) was studied in seven conscious dogs instrumented with ultrasonic D transducers and miniature LV pressure (P) gauges. Preload was elevated by three techniques: 1) volume loading with saline infusion, 2) induction of global myocardial ischemia by constricting the left main coronary artery, and 3) infusion of methoxamine. These three interventions increased LVEDP to over 30 mmHg from a control of 10 +/- 1 mmHg. With volume loading, LVEDD rose by only 1.55 +/- 0.39 mm from a control of 44.08 +/- 1.08 mm; with ischemia LVEDD rose by only .96 +/- .29 mm from a control of 42.55 +/- 2.18 mm, while with methoxamine LVEDD rose by only 1.34 +/- 0.38 mm from a control of 43.89 +/- 2.07 mm. In contrast, in the open-chest, anesthetized dog, LVEDD was greatly reduced and volume expansion resulted in a profound increase in LVEDD. Thus, the Frank-Starling mechanism is not an important controlling mechanism in the normal, reclining, conscious animal, since LVEDD appears to be near maximal at rest and does not increase substantially despite striking increases in LVEDP.